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Abstract of JP2001 244079 
PROBLEM TO BE SOLVED: To provide an organic 
EL element, which can reduce the drive voltage and 
also control the emitted light spectrum. SOLUTION: 
A chemical doped layer 3 is provided on the surface 
of a transparent positive electrode 2. The chemical 
doped layer 3 is an organic compound doped with a 
compound having the characteristics of a Lewis 
acid. Also, a change in thickness of the chemical 
doped layer 3 controls the spectrum of the light 
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[flf#s 1 1 ■ »i*ai-aift»ffliiBMi«i©MK. # 

ft W * ft T v ^ 5 r t Sr4*« i i" 5 w * b o A- 5 * 
y-fey 

imMm 2 ] i mm<o^m^ u^hn^^y 
-try MTf-t&v^ ±iE^K-fyyin, ±ia«; 

[»*« 3 ] n jft* l !2i£© v^ho^*? 

*y hSm^^T, ±1E#«{fc£*»*l*J*"t-6#* 

Wttfc^U^ hn/l'S^yiry hsSH^fcV^ ±ieflrf 
<5#«Mfc^«Hi*|-b-C, 0. l~10T*5tl=^ 

-fey hSU^-tteV^, ±S«-T-g*tt{t^1»<0*yl'Jt* 
14, ±IE^y-T-©ffitt^=y hfcttLT, 0. 1-1 

[W#Jf7] fi*3ll/£V>L6©V^n^l«|E«© 

l!i*3S8] if^l!fev^L7©v>-fn*>l*ia«© 
*y-fey h*^, 

VS.mtT y © 5 ©'>ft < i t> v "Tft ?5> l 
TOio] ft#^iftVNL7©^Tfttf>i>SiB« 



WMWIll] W*3S1 0fEfS©#*^W* hn/v-S 
it¥ K- t° v !/jb tt, #3; y r © a fftfsv * i-H ft 5 

[W*Sl3] 2 i'* hn/VS 

^ytyHTO^t^ ±fE^ffl*y 7(4, -?YV-y 

[fll#JJl 1 4 3 ft*^ 1 2 * fc (4 1 3 IB*© W 

? ho/^^yty h^tesv^r, ±IH^«^yr© 

«JP(4, &M^VTX¥ffe<D%it7^? bfrtmbti 
ffi-f?)*©^*;^^^ fA^SftS J: 5 CttftSII 

y|-». 

[»#»16] W*9l 5fBgc©»^^^ hn/W5 
±IE«^S k^* S: * ¥iSfe t J: o r 

ttflS^4U4:«r»lR1 l T?fPffl**'ra*«»ti:L-, -©M 

[MM18] JMtffil 7E«c©^«aif^ Fd;K 

-5^aft-g-»l4*fy^-!i s bft5'fr^y^ M/KI 
y-bry h^S 0 

[**ai9] 5ftV^Ul 8©V>i*ni6»igi 



[11*12 0] a)*5l8EtO#ixl/#FB^ 
1-1 o-C&StfttfcuU'* hP;wa-ytvhtm 

[g»#JB2 2] H*ril 5ftv^L2 1 ©V-f*i;&» 1 Jg 

2 4 ] *tfi-*- s rmmm t mmmmnm 
WW:*«*»6«asn*'>i5e< it ft* 

? f.p;W^yty MfmC;f3V>T\ 

[11**12 5] H*S2 4fH*©fOT:fr&K:fcV>T, 
±K«lff fcfifr b-f »|Sl-ORIIiBEE^«Bft-t-5*«t^ 

[0 0 0 1 ] 

[0 0 0 2] 

T-Sr^iai-StWi LT&BSJxTVS. TangbfiSr^- 

*J:<ffiA£;»"L5Siifc U L^t>*«Jf ©1IS&2000 
AKTFfc-r5-fcT\ 10V ^TroEWnffiTlooOcd/m 2 

i %v>%mmz+ftt£mw&* m%imz 

#Swtt^5bLfc (Appl. Phys. Lett., 51, 913 (19 
87). ) „ r©Ka^Sll^Wb^-C, Tang6,{4S*WiC 



tttfHSfeW'hSv^g (-^^i^A) Srttffl 

*«SiSt*«Ftt©Av^Ag (Sfi) fc*3»ti^iHL 
LTfflV^ rtlbro*^a#MBH6 3-264692 

^atia**ti-cv^at) x waeoJiJpiri 

T (^SWtlKttO. 2^mWT) fc-f-5r.it?, 

LT ITO (Indium T i 
n Oxide) iSffl^f>|i5;iiS#<> :©tS» 
ttifiis as ~ 5 . 0 eV t Jt«W* t ^ - t fa & ffittrt" 5 

a LT v > 5 ©Ciffi^ro^a fc v •> o T J; v \ 
[0 0 0 3] Tang SIS J^ffi©^^? h£!Et&!# 
LT*^rote«rab4rliai-5fcft^ 2 0 0 Aiy.T©Ji 
ff©il7^D->r^^( KTCu P c)&riiitjETL*ii 
aH4W«fci©lfflfc#AL,fc„ Sfc, ^-f^=T«5t^ 

*«rft-rv>5. PttTi t>tt*Bft* I TO J; 9 Vh£ 

[0 0 0 4] HJ£<, »ffia>e>ro*-/i'ffiAfcBBL.-C, 
#fflKA<bH:#fli¥ 1 0-4 9 7 7 1 ^Sic^-f-J; 5 

m<r>^h LTffttSoT, *-/v-aAx^;p^-» 

(»4 7 0«^#^m*, 4 7t9^ pl940 
(1 9 9 8) ) „ 

[0 0 0 5] *»BL* ; f©*ft^'<!5' HA'tt#« 

hA'©i|MfWIt4-)»9!fcJl£:<, feiffli©«i^l,fc 

[0 0 0 6] HiEK^gffO^lilbtt. ^BB¥8-2 1 3 



l 7 4-^-&mKfp-ri 5£, #7^11ilTO Wy 
ft, 38^/1 iUffiUfl (HMI) t©m©3t^WE« (3fe 

[0 0 0 7] *fc, ^H**W3EFJr©H#{£ib>b, 
9- 1 8 0 8 8 3-§-<zifg(c^i-J; 51-, «fllJbfcHtfP] 

[0008] rHb©iff^ffiifi|g®£ lt©^$^ 
felc J; D^f££;ft5TiO a iSi0 2 © J; 5 ftH^©Sft5 

[0 0 0 9] 

[3PJ©BW] #3§§J?f4, W±WJW»fc«*T*S^fc 
£*3f£ttT?ft< , SHBiWEEasK'fb* K- tiV^JfwS 
[0 0 10] 

< ft *> , $ fcinRft:* K-t^^« 

fo5„ 

[ooii] -tfifrh^wm, ^mEim^^mmx' 

^ L t*3v^r, Hffi«£©$8ftJffflil©#ffiK:, 
LT©ttSf £#1~5»^S#FM:i=H£it* F— f Lfc 

[0 0 12] rroi 5 Wfcf K-f 

iteftt b-cs«ftt l-c#jsi- sit* turn 



m K-KV^JlSrfflv^ i . ©BBttttEasflS^ f— 

[0013] ^K-try^Htt, m^g&ttfls^-tt* 
M^x'^mm^m^ a o -c f- tr v ^ Lfc**Hb* 

[ooi4] fc5v^B, ft^K-trv^Jifi, WHft-a- 

ttt^ffl^TMMtL, ^(om^mm^m^hx 
»*Lfc#«^«iHfc-fa-i^-esa. r©4§3-, 
#«Hb£«B 5 *r«M k^fe i^y^inr 

gffi^yH^jLt, 0. 1 ~1 o ti-5ii*sjf* 

[0015] sfc, ft^K-fv^Jiwwt^aiflEttfli* 

Mito. i~i oommftx-hzz tas#*u<, fli 
^F-tfy^»©J¥£f3\ #}cSiJPI(4ftvv*S5 oA»± 
r irT^W-Ti^^^H^ *5 - 1 !« 5 "Tffii ft 
5„ J &©SffJctt£*K)^ffiiJ|3giift<, lMmSrS^T 

[0016] m^g#ttfk^%i(4, j; <o Mfcmmmt 

[0 0 17] 5WBWK:J:6*»EL3ll^-tt, fb^F-fV 

tU4\ »«3iyrttK«*^^ h/^S^ft5W«EL* 

5, rwi^ft^fiJ^y 7li, 1?iJxtf-7 h y y^^^fc 
S?|J L X V ^ 5 #m©®^» t -T 5 r i # -e § 5 o 
[0018] *fc, *^0J!tt, *ico^-«L#^#to^ 



y-fey Fll^Wtti-f 33tWiS7fc7-<:? W^SftSJ: 

[0 0 19] £ktc, *!PJ!«\ *«jEL*-f-©383fe^^ 
* h/KOM»*jfe<i0lfi«i-Ctt, S*l6l-f-5l»ffiftffii:B6« 
WMom^ #«ft^W^{Sj&£H3'>ft< 4%-Jl 

Lfcffl!ft^#Jg£ft* K-^^liLTttS*« 

hn/wu^tybi^isv^, ft* K- try 
^Jf<7>lJ»£'Xft£-fr3i4tJ;<9, #*«^uy hn 

mmwzx-mwsirz r 4 3 0 
[0020] 

mm^m-mm] mux ^wKxz^mm^n 
*) lei-, »ffi«ffi*r«fifc-raaw«ffi2, 

fcft* K— try^Jl 3 , jE7L«I^tt**1-2.IE7Lii^S 

4 , ?67tJi 5 , is i. mm 445 w iSttH e fcsis l t 
4oTV^. iftfceoK* (1) «5*>> #7XS* 

5, *3J:^ffiSffi6(iJl*oro^T'fc»9s ft*K-fc" 

mEi&wM.mbttftwm&kLXi*, cam, mm/ 
it^v-t'^m/^mmm/^itm/mi-mmm/ 

rw, wm/\\^Y-^-y^/mmm/%%m/ 

*»WKJ:5#«EL* : f ft, *»fls6*n? K-t!V 
^ S ^fcft* K- 1° y ^13 &fiM£«4i 2 4 ©#E(cW 
-f 5 % © t? fc ti(4* V > * >ft 5 * ^f-ffeJc -c h o x t, a v \ 
[0 0 2 1] ^«EL*T"T'tt, RftffiA>&£*«jtl6«!* 

ro#«ft-a-'#>»llft, ^ftfr^^/i^^^fi© 

^j£T-fo5 (Phys. Rev. Lett., 14, 229 (1965)) „ ^ 
^O^EUfmc&V^ti, ^fc^Sft-g^cD^ftSiJ 
4 ft!) 5W^fi LT«'t4R4f*1-5l;T-g#ftft 

r 4 id j; i9 , ffimnMfrb<D*-/vmMz&-rz>x.*A> 

^-PtH^HST^ttS - 4 5„ ft* K-fy/I 
3(4, -©J: 5!-/W^^4 UTOttWSrW-rsmT-g 
mtit^^ K-fy^lfc*«t#«il-e*4. ft* 
K-trv^l'Hctt, -Tr-tc F-^V ht±9Stft*ix 

< , ^m^mEim^t^xmmmm^i&T 



4©-c#5SftH-«, ^ftr/i-s Jtft^y^ 

A. fift-f^v^A, 5E«ftT^f-^y^©liS«ft-g- 

y^rott^^ttft^-fe©v^Tn^^-ojy.±A^«)5l1- 
[0022] ft^F-t'v^Jftfro K-^vHWtt, 

ft* Y-\£^ifm^<ofV4 ^m<o^/v)tm^mit^«k 

li*fb-C0. 1-1 OT'fcSr t*S#*UVS 0. 1* 
SS-Ctt, K-^yhicJ;!3Kft^tufc^ (&T, lift 
ft*) <o««^fi^-ff K-tr>-^roS6*as/h*<, 10 

*iSx,5 4 , ssf ©/w *stft£fc»ft 

X\ K-t"y^©^im%T^S„ i©ft*K-t" 
[0 0 2 3] ft*K-tf>-yi, jETLIftiSiJi, jEHmm 

feftftmbLximztiz^mit-smkLxn, mm 

ItfiftWA i&Hfl ¥6-25659 ^Am, !|#BS¥6-203963-§- 

#Bfl¥6-215874-il^$8s #@B¥7-145116#^$R, 
^¥7-224012-§-2:$S, #W¥7-157473-§-^$ft, ^58^ 
8-48656 #<2i$SL #M¥7-126226^fR, 4MB ¥7-1881 
30#<2?$8, #1 ¥8-40995 ¥8-40996 #2; 

*L #M¥8-40997 4*M¥7-128225*&«U # 

^5F7-101911^«. #ii¥7-97355 

■cv^*ry-/vr5>-ft#*«!5s#*u<, n, 

N.N'.N' -7- l>77i=/K 4'-i?T S / 7i=/K N, N' 

- =yt~N, N' -v^ (3-^^73i=/V) -4,4'-^T 
5 / tf 7 a ^/K 2, 2- (4-v?-p- h y /UT ^7x 
-/W) /n^y, N,N,N',N'-f h7-p- h U 4' - i? 

r 5 j tr 7 a =/k tr* (4-^-p- h y /v-r ?;7i= 

/V) y^^/l^^^X, N,N'- i^7a=/HJ,N'— ^ (4-p! 
hdr->73i-^) -4,4'-^r^tf7i=;K N, N, N' , 

/K 4,4'- fx (y ! 7x-^7?;) ^t-KU7x = 

4-N, thify x.=-JVT 5 /- (2-^7^^/v-tr^/w) 
-O-^y, 3-^ h^->--4'-N,N-^7ai=i/vr 5 J7.=f)V 
•O-HfV, K-7isA-*;WV-yl', 1, (4- i? 
-p- hyTS/7^=^) - v-^n-drli-y, 1,1-fc'X 
(4-^-p- M)r^7x^) -4- y*.~i\>*/iru^ 

- n, n, n- h y (p-hy/v) 4- 
(-7-p- h y /ur 5 y ) -4' - [4 ( v 5 -?- h y 5 

/) T-J-y/V] X^/V-<^, N, N, N' , N' -T" h y-p- hy 
/W4, 4' - v?T 5 / - tT7a:=/K N,t),N',N'-7h77x 

IV, 4,4'- t~'^ [N- (l-i-7^w) -N- 7^=yU- T 5 
/] tf7i^/K 4,4"-t'^ [N- (l-i-7^) -N- y 

r?y] p-^-7i-/K 4,4'- ex [n- (2- 

t7f/W -N- 7i=A^ 7?7] lf7ai^K 4,4'- 
f'X [N- O-T-fe^-^^-zU-) -N- 7j-/1- 7 5/] 
t'7^^/K 1,5-fc'X [N- (l-^79 : -/V-) -N- 



-75/] 77^77, 4,4'- If* [n- O-ryHJ 
/W) -N- 7i=/W 7$/] e7:t=-/K 4,4"-fcf* 
[N- (l-7yh!l/V) -N- 75/] p - 

7is^, 4,4'- tr* [N- (2-7xty^/V) -N- 7 
3l=l/1~ T5/] t"7i-/K 4,4'- tr* [N- (8-7A- 
t^yfs/i') -N- 7i-;i~ 75/] t'7i=;K 4, 
4'- If* [N- (2-tf 7=-/V<) -N- 7i=^ 7 5/] fcT 
/K 4,4'- If* [N- 7=A-) -N- 7i = 

/V- 75/] tT73i^/l', 4,4'- If* [N - (1-an* 
-N- 7i=A- 7 5/] tf7m=/K 2,6-yfX 
(7-p- by/l^7 5/) t7^U/ 2,&-bT* [7- 
(l-t7f*) 7 5/] t7?l// 2,6 - tf* [N- 
(l-t7f*) -N- (2-t7f;v) 7 5/] t7^i/ 
7, 4.4"-f^ [N.N-7 (2-t7f^) 75 /] $—7 
ss/K 4.4'- t?* (N-7x-/WN- [4- (l-t7f 
A<) 7j=^] 7 5/} tT7 = =./K 4,4'- [N-7 
is/lx-N- (2-tfl/=*) - 75/] tr7i=/K 2,6- 
t'X [N.N-7 (2-t7f/H 7 5/] 7/l-tuy, 4, 
4"- If* (N,N-7-p- MJyU-7 5/) ?-7i=^ 
tr* (N-l-t7f/V) (N-2-t7f/V) 7 5 7&iffl5fc 

fcn « t co $r JgfiiJS v > 5 r £ r* # 5 

[0024] vmk&ji, n+mxs t lt« 

^7 i^K 3 / 77/1^7 in A* ft i?<D&mt-&$$o J:^ 
^^ib©W##:, t7^1// fF5t/, t"77, a 
p-%7, y-y-t?7 s 77h7i?7, v?7^Tyh7't 

Hb^*s«n^i^*, 7ity^^/ 
7xtyhny / 7^77 >y -77, 7/yv ? >, * 

7, 7?n^!li/y > t7?n^Ul/y 1 ^y/7, 7 
^n-iy/>\ t7^P'<!)y / *?7x.=-fc-f9*?x- 
7, fh??!^/?-^^ 73-7-777-/7 7 
A-^-77, t-^-O-y'^f-'/y fc-'^x^yyK t'5 
-77, 75/^r/y 

>f-;y, ^7^^/U3ig L u>', trs/p-rv 

7, •/7 5 7*;w^/-;k tf7 7, 7^t°7 7, ^ !/ 

^fy, ^oj'Tsy, 37y- y K7, ^7*i^y^i 

[0 0 2 5] *fc, ![flBS63-295695 ftM¥8- 
22557 #Bi¥8-81472 «f?l ¥5-9470^ 

^fS, #^¥5-17764 ^kWigfl^^TV^&JS^ 

Dj-Ctt, HJ* (8-^/y/7h) 7/V5-7A, t*7 

(s-^/y/yh) v^-y^, t-^ [^77 (f) - 
8- */ y / 7 h] «'p\ tf^ (2-/7/7-8- */ y / 
7h) 7^5=?^, hy^ (8-^/y/9b) -r^v 5 

r>A s b y 7 (5-/7/7-8- 3/ y / 7 h) 7/1^5-9 



A, 8-=3f 7 y /9 h y f^A, H)7 (5-^DB-8-if 

/ y /? h) #y 9 a, t-7 (H0D-8- =¥/ y /? 

H */Uv"?A/£if©8-^/ y /7 h&SVMt*©^ 
ftSrEffi^fc l7C*ft< fcfc-o=fr^5&jMtffr6S#ig 

[0 0 2 6] #M¥5-202011-5§-4;$S, #^¥7-179394-^ 
ifcSSU #^^7-278124^16, WBB¥7-228579^«t- 
PJ^£HTV^;^1H77/-/7IIU #BI¥7-157473-§- 
^«H§B^$tlT^a h y 7-7^S, »BS^6-203963# 
^ISlCgl^StlTV^^^/V^^W^it/^^y 
^7 y -uypft, #li¥6-132080#4i;$H>!|$|iB s p6- 
88072 ^fft(-|S^£n7^5*7y/ytii^ »1T 

6- 100857^$g^>#BI¥6-207170^$6i-li*^tuT^ 
5 -7^" U-7 ^ TRfcttfcSSJtJl^ l^tts*)! t LX» 

[0 0 2 7] $^,{C N -i^/^ir-y-y-/V^, 

7- /-/H, -o-yv 5^'/-/t«4ifoK3IH«e*t 

ffifflft, PJ^tfs #MBB59-194393 
TV^tco^W bti-5„ -^coftS^J i: ITtt, 2, 5-tf 
7. (5,7-7-t- ^yf/w2-'<yy*t^ty*y/i') -1,3, 

4- f7'/-/K 4,4'- tr* (5,7-t--<77^-2- 

y^-^ij-yy^) ^.^-<7, 4,4'- [5,7-7- 
(2-/^-2- 7f-/i') -2- ^yy^f-yy/i/] ^f- 

/1"<7 N 2,5-t'X (5.7-7-t- ^<7^/V-2- ^y/t* 
f-yy/U) fi7xy, 2,5-tr* [5- (a, a- -7/^ 

/w<vi?/w) -2--<7y^-^f-yy^] Wx/ 2,5 

-t~"X [5,7-7- (2-/^-/1^-2- 7'^) -2- ^yVt 

jft-yy/i-] -3,4- -^7x=/vft7xy 2,5-t'7 

(5-/7/1^-2- ^ymtyD/W 7^-7^7, 4,4' 
- fc'7 (2-^y/t^-t , /!J/W) tf7i=/K 5-/7/V- 
-2- {2- [4- (5-/7/W-2- ^y/tJft/y/W 7x 
=/H tf^/V-} ^<7y^^f-y-/K 2- [2- (Odd 
7i5A-) 77 h (l,2-d)^D-y-^!tif© 

^yy^-^f-y-/^, 2,2'-(p-7^-l/7-7t°=7 
7)-t:'^-<7y*77y-/v/ t efc0'<7y77y-^m, 
2- {2- [4- (2-^y/-f^/!)/H 7x^) tfs 

^<yy7^y'-^, 2- [2- (4-*;v*>/7x- 
zu) ^=/>] -<y y*-f ? ^'-/-/y/i i'w^y y*-f ? 

[0028] 7y-7y^-<7-e>^jt:-g-^i urii, flj 

XLfmW#fFll0373582 ^-0Jffl*lcg|7F$iL7V^5 h <D 
trfflV^Si fc*st?t5. ■€rroft*^Jt LTtt, l,4-t'"x 
(2- ^f/v^f U/v) ^yfy, 1,4-tr* (3-/7/y 
^7y/w) ^<7-tf7, 1,4-t-x (4-/7/y^7y^) ^ 

7if7, i?^7y-'y'<7if7 x 1,4-f^ (2-^7^7 

y/u-) 'ty-Sy, 1,4-t"^ U/H -<7-t£ 

7, 1, 4-t"X D/V) -2- /7/W<7-if 

7, i, 4-tf ^ (2-/7A-*7y /7> -2- if^y^y 

[0 0 2 9] *fc, !|#liqZ2-252793-i-^fRt|S^Stl7 



UTfflV>$itdST?#5, t©ft^t L-Clis 2,5-f 
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